Transfer of an Escherichia coli ST131 multiresistance cassette has created a Klebsiella pneumoniae-specific plasmid associated with a major nosocomial outbreak.
To characterize the complete sequence, horizontal spread and stability of the CTX-M-15-encoding multiresistance plasmid of a Klebsiella pneumoniae strain involved in a large nosocomial outbreak. The 220 kbp plasmid pUUH239.2 was completely sequenced using 454 technology. The conjugational host range, conjugation frequencies, plasmid stability and fitness cost of plasmid carriage were studied in vitro. Conjugational spread during the outbreak was assessed retrospectively by multiplex PCR screening, restriction fragment length polymorphism and PFGE. Plasmid pUUH239.2 encodes resistance to β-lactams (bla(CTX-M-15), bla(TEM-1) and bla(OXA-1)), aminoglycosides [aac-(6')-1b-cr and aadA2], tetracyclines [tet(A) and tetR], trimethoprim (dhfrXII), sulphonamides (sul1), quaternary ammonium compounds (qacEΔ1), macrolides [mph(A)-mxr-mphR(A)] and heavy metal ions (silver, copper and arsenic). The plasmid consists of a backbone, highly similar to the K. pneumoniae plasmid pKPN3, and a 41 kbp resistance region, highly similar to the resistance regions of plasmids pEK499 and pC15-1a previously isolated from Escherichia coli strains belonging to the outbreak lineage ST131 (where ST stands for sequence type). The pUUH239.2 plasmid is stable in K. pneumoniae but unstable in E. coli and confers a fitness cost when introduced into a naive host cell. Transfer of pUUH239.2 from the outbreak K. pneumoniae clone to the E. coli of the patients' intestinal floras has occurred on multiple occasions during the outbreak. The plasmid pUUH239.2 is a composite of the pKPN3 K. pneumoniae plasmid backbone and the bla(CTX-M-15)-encoding multiresistance cassette associated with the internationally recognized outbreak strain E. coli ST131. The resulting plasmid differs in stability between K. pneumoniae and E. coli, and this has probably limited the spread of this plasmid during the outbreak.